Genetic analysis of two Taiwanese bluetongue viruses.
BTV2/KM/2003 and BTV12/PT/2003 are the first identified bluetongue viruses in Taiwan. The prototype virus BTV2/KM/2003 was previously characterized in various respects as low virulent. In the present study, nucleotide sequences of the ten genome segments and their coding regions of the Taiwan strains were determined and analyzed. The two strains had >96.8% nucleotide and >97.9% deduced amino acid identities to each other, except for the VP2 genes. Their genome sequences, except for NS1 and VP2 genes, clustered overall in the Asian lineage, and were closely related to strains from China, India, Indonesia, and Japan. The phylogenetic trees and nucleotide identities of six BTV genes were suggestive of the geographical origin of the bluetongue virus strains analyzed, with a few exceptions. To examine which genes better distinguished strains from different origins (topography), the distribution of and the levels of differences in nucleotide identities were analyzed, revealing that VP3, NS2, and NS3 genes were more suitable for topotyping of BTVs. Analysis of ratios of non-synonymous/synonymous substitutions (dN/dS values) between putative ancestry and their descendant strains suggested that most BTV genes evolved under a negative selection, whereas the VP7 gene evolved under positive selection, and its non-synonymous substitutions accumulated more rapidly in strains from the Mediterranean region.